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ABSTRACT 

E!?TS-1 imagery i s  be ing  used by the New Jersey Department o f  
Environmental P ro tec t i on  (PI?I)EP) t o  develop i n f o rma t i on  products  t h a t  
w i l l  a s s i s t  t h e  s t a t e  i n  o c t i m a l l y  managing i t s  coas ta l  resources and i n  
a l l o c a t i n g  funds. I n t e r v i ews  w i t h  NJDEP personnel have i d e n t i f i e d  
s i g n i f i c a n t  problem areas i n  t h e  coas ta l  zone, and t h e  types o f  remote 
sensor der i ved  i n f o r m a t i o i  products  t h a t  can be used i n  r e a l - t i m e  de- 
c i s i o n  making. 

I n i t i a l  analyses o f  magery f rom severa l  success ive ERTS-1 o r b i t s  
have shown t he  ex ten t ,  predoininant d r i f t ,  and d i s p e r s i o n  c h a r a c t e r i s t i c s  
of  waste d isposal  i n  coas ta l  New Jersey waters .  Imagery (MSS Bands 4 
and 5 )  f o r  several  o r b i t s ,  shows t h e  New -York Harbor t i d a l  d ischarge ex-  
tend ing  as f a r  south as Long Branch, New Jersey. 

W i t h i n  t h e  ba,ys, sounds, and t ho ro fa res  behind t h e  b a r r i e r  i s l ands  
in t h e  southern New Jersey shore area, increased r e f l e c t a n c e  o f  the  t u r -  
b i d  waters has enabled t h e  i n v e s t i g a t o r s  t o  examine t h e  e f f e c t s  o f  a  
l a r g e  sewage e f f l u e n t  f l o w  i n t o  these waters.  As these waters are f i ushed  
w i t n  each t i d a l  change, t he  t u r b i d  waters  emanate o u t  t o  t h e  populous 
ba th i ng  beaches. 

Analys is  of  e a r l y  ERTS-1 da ta  i n d i c a t e s  t h a t  t h e  concept o f  r e p e t i -  
t i v e  looks  a t  coas ta l  c i r w l a t i o n  dynamics a long  t he  New Jersey shore 
w i l l  provide t h e  k i c d s  o f  i n f o r m a t i o n  necessary f o r  more e f f e c t i v e  
coas ta l  management d e c i s i o n  making w i t h i n  t h e  Mew Jersey Department of 
Environmental P ro tec t i on .  

INTRODUCTION 

New Jersey 's  coas ta l  zone has been subjected t o  t h e  demands o f  a  
growing popu la t i on  and t h e  r a p i d  i n d u s t r i a l i z a t i o n  which a re  comnon t o  
s t a t e s  on t h e  East and G u l f  Coasts. The p u b l i c  has become more aware o f  
t h e  eco log i ca l  damage t h a t  i s  t a k i n a  p l ace  i n  t h e  coas ta l  zone w h i l e  a t  
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t h e  same t ime p l z c i n g  more and more demands on t h i s  area f o r  r ec rea t i on .  
It i s  u n l i k e l y  t h a t  any coas ta l  area i n  t he  eas te rn  Uni ted S ta tes  w i l l  
escape t he  i n f l uence  o r  dominat ion o f  development i n  t he  nex t  decade. 
A t  t h e  same t ime these areas must p r o t e c t  t h e i r  r e c r e h t i o n a l  a t t r a c t i o n s ,  
the  %st  i m p ~ l r t s n t  ?f wh ich  i s  c l e a n  water .  IJp t o  t h e  present  t ime,  man 
has i n d i s c r i m i n a t e l y  used e s t u a r i n e  and coas ta l  areas as an u l t i m a t e  
s i n k  f o r  t h e  d isposa l  o f  h i s  wastes. 

The capac i t y  o f  coas ta l  areas t o  a s s i m i l a t e  these wastes has been 
reached i n  many areas, and a  burgeonjng popu la t i on  i s  t h red ten i ng  wdters 
i n  o t h e r  areas. I n  o rde r  t o  meet t h e  problems o f  p o l l u t i o n  and develop- 
ment, New Jersey r equ i r es  a d d i t i o ~ a l  da ta  on co2s ta l  and es tua r i ne  en- 
v ironments. There i s  a  need t o  know t h e  f a t e  o f  nearshore deposi ted 
wastes, t h e  r a t e s  a t  which they  d isperse ,  t h e  d i r e c t i o n s  i n  ah i ch  t hey  
t r a v e l  , t h e  r a t e s  a t  which an es tua r y  can f l  ush i t s e l  f o f  pol  1  u t an t s  , and 
t h e  e f f e c t s  o f  an e s t u a r i r e  d ischarge  on t h e  surrounding environment.  

I n  a d d i t i o n  t o  t h e  problem o f  coas ta l  p o l l u t i o n ,  New Jersey i s  c h a l -  
lenged by t he  coz t i nua l  m o d i f i c a t i o n  o f  i t s  sho re l i nes  by m ic ro  and mac- 
rosc?!e 1  i t t o r a l  processes. The S ta te  has an a c t i v e  shore1 i n e  p r o t e c t i o n  
program which t he  s t a t ?  pays 75% o f  ttle cgs t s  o f  s h o r e l i n e  p r o t e c t i o n  
and t h e  m u n i c i p a l i t i e s  the  remain ing 254. For f i s c a l  yea r  1971, shore 
comnuni t i e s  requested a i d  f o r  p r o j e c t s  va lued a t  over  $25,000,000 x i  t h  a  
s t a t e  share a t  over  $19,000,000. S ince t h e  a v a i l a b l e  funds a r e  l e s s  than 
r equ i r ed  f o r  sho re l i ne  p r o t e c t i o n ,  t h e r e  i s  a  s t r o n g  s t a t e  need f o r  ERTS-1 
data,  which can be used f o r  f unds -a l l o ca t i on .  Such i n f o rma t i on  i s  es- 
s e n t i a l  t o  t h e  env i ronmenta l l y  sound development o f  New Je r sey ' s  coas ta l  
zone. 

The s t a t e  of Ecw Jersey has been a  l eade r  among s t a t e s  i n  t h e  opera- 
t i o n a l  use of remote sens ing techniques f o r  resource mapping. The New 
Jersey Wetlands Act  o f  1970 and t n e  subsequent mapping o f  t h i e r  e n t i r e  
wet lands us i ng  remote sens ing techniques i s  an examp:e o f  New Jersey 's  
i n t e r e s t  i n  p r o t e c t i n g  i t s  coas ta l  resources th rough  t h e  use of  r e -  
mote sensing. 

Because o f  t h e  in forma i o n  needs mentioned above, t h e  geographica l  
e x t e n t  o f  these i n t e r 1  i n k i n g  e s t u a r i n e  systems, t h e  dynamics o f  t i d a l  
progressiol!, and t h e  v a r i ? b i  l i t y  o f  c l  i r a t i c a l  l y  c o n t r o l  l e d  environment- 
a l  parameter.;, ERTS-1 o f f e r s  a  s i g n i f i c a n t  (economic, s ynop t i c ,  and 
l o g i s t i c )  complement t o  convel i t iona l  methods o f  da ta  a c q u i s i t i o n .  

GBJECTIVES 

The general  hypothes is  upon which t h i s  i n v e s t i g a t i o n  i s  based, i s  
t h a t  usefu l  i n fo rmat ion  products  can be de r i ved  f rom EHTS-1 mon i t o r i ng  
of t i d a l  and nearshore c i r c u l a t i o n  dynamics i n  near r e a l  - t ime,  and t h a t  



t hey  can be app l i ed  by t he  S ta te  t o  t h e  e f f e c t i v e  management and p ro -  
t e c t i o n  of i t s  Coastal Zone. 

The p r i n c i p a l  t h r u s t  o f  t h e  program i s  towards r e s u l t s  and use fu l  
products  founded on sound oceanographic and environmental  p r o t e c t i o n  
p r i c c i  pa l  s  , w h i l e  t a k i n g  advantage o f  t he  synop t i c  and r e p e t ?  ~i ve p ro -  
p e r t i e s  o f  ERTS-1. 

APPROACH 

To achieve these goals ,  a  work ing i n t e r f a c e  has been es tab l i sned  
between t h e  New Jersey Department o f  Environmental P r o t e c t i o n  and Ear th  
S a t e l l  i t e  Corpora t ion .  I n i t i a l  i n t e r v i e w s  were h e l d  i n  t h e  va r ious  
D i v i s i o n s  and Bureaus of t h e  Department t o  determine t h e  k inds  o f  prob-  
lems be ing  addressed and t h e  i n f o rma t i on  needs, i . e .  what types o f  da ta  
a r e  used, what a d d i t i o n a l  da ta  can be used, f requency requi rements,  and 
data accuracy requi rements.  Dur ing i n i t i a l  and f o l  low up i n t e r v i ews ,  
t h e  major  needs c i t e d  most o f t en  r e l a t e d  t o  coas ta l  eng ineer ing  and 
p o l l u t i o n  c o n t r o l .  In fo rmat ion  cjn nearshore c i r c u l a t i o n  i s  one o f  t he  
most impor tan t  c o n t r i b u t i o n s  t h a t  ERTS-1 can p rcv ide .  I n d i v i d u a l  needs 
vary  depending on t h e  s p e c i f i c  a p p l i c a t i o n  o f  data.  The D i v i s i o n  o f  
Water Resources f o r  example, needs i n f o r m a t i o n  t h a t  would l e a d  t o  t h e  
b e t t e r  placement of  ocean o u t f a l l  s .  Whereas, t h e  D i v i s i o n  o f  Marine 
Serv ices needs i n f o r m a t i o ~  t h a t  would l ead  t o  b e t t e r  a l l o c a t i o n  o f  funds 
f o r  shore p r o t e c t i o n  s t r u c t u r e s .  

P re l im ina r y  a n a l y s i s  and use o f  ERTS da ta  have centered on these 
f o u r  major  problem areas of i npo r t ance  t o  t h e  S ta te .  

" OFFSHORE WASTE DISPOSAL 

" ESTUARINE FLUSHIX DYNAMICS 

" WETLANDS BOUNDARY DISCRIMINATION 

" COASTAL ZONE DELihEATION 

New Jersey, New York, aqd t h e  Federal Government a re  concerned over  
o f f s h o r e  dumping o f  waste m a t e r i a l s  i n t o  t h e  New York B i g h t  area. The 
e f f e c t s  o f  t h i s  waste d isposa l  on f u t u r e  r e c r e a t i o n a l  use o f  t h e  coas ta l  
zone, f i s h  resources,  a e s t h e t i c  dsmage, atld hea l th ;  need t o  be under- 
s tood . 

There a re  t h r e e  major  dumping grounds o f f shore  New Jersey; t h e  a c i d  



grounds, sewage sludge area, and the dredge spoil area. Those dumps 
imged so far (Figure 1 )  are primarily acid and dredge spoil. The acid 
i s  the most reflecttve and i s  dumped in a characteristic hair pin 
pattern. The dredge spoil i s  loaded wlth particulate matter b~: i s  
dumped over a much smaller area. The sewage sludge contains onlj  1%-3% 
solids and i s  therefore much less reflective than the other two types of 
dumps. The dispersion and movement of al l  r e l i c t  dumps imagea so idr 
has been to the west, toward the New Jersey Shore1 lne. Figure 1 i l l  us- 
s trate  the magnitude of the dumping i t se l f  and the radlal dispersion from 
the designated dumping s i tes  . 

In southern New Jersey, work i s  centered around the Atlantic City 
area where an attempt i s  being made to forecast estuarine flushing vol- 
umes. Approx!mately 26 mill i o n  gal lonslday of domestic and industrial 
effluents (85% of which i s  only receiving primary treatment) i s  being 
emptied into the waters behind the barrier islands fronting the Atlantic 
City area. Analysis i s  underway i ncnrporati ng the back-basin geometry, 
tidal prism, turbidity, and modeled dispersion coefficients to  Lompare 
the actual volumes discharged to the normal ized reflectance val ues in 
the nearshore and estuarine waters. With these data an estimate of the 
flushing volumes can be used by the Division of Water Resources in .:an- 
ning future growth. 

Color composites and a mosaic of MSS Band 7 were used to delineate 
an upper wetland boundary f s r  cc;stal New Jersey. The pink to reddish 
tonal signatures of the wetland vegetation, the position of the vege- 
tation between barrier beaches and the mainland and along tidal streams, 
al l  aided in the identification and separation of wetland from upland 
areas. Experience gained from mapping New Jersey's u?per wetl and 
boundary using 1 :12,000 c o l ~ r  infrared aerial photography as part of 
the New Jersey Wetlands Mapping Program also aided in wetland vegeta- 
tion identification. The tonal and textural signatures of wetl and vege- 
ts'ion were considerably different from those of upland plant species 
and the boundary was drdwn along a distinct tonal and textural break. 
Along the Delaware River tonal signatures indicative of uetland species 
could be identified a1 ong stream channels, b u t  these signatures were 
more subtle than those seen along the coast. This map i s  of course a 
gross delineation in comparison to the 1 :12,000 scale, b u t  for i l lus t ra-  
t fve  purposes, this type of map i s  very useful. 

More recently, the New Jersey Department of Environmental Pro- 
tection has ~ s e d  ERTS-1 imagery (mosaic of MSS band 5) to i l lus t ra te  
and explaln before the State Legislature the extent of the coastal zone 
as defined in New Jersey's "Coastal Area Facility Review Act." New 
Jersey realizes that i t s  coastal zone i s  a unique and irreplaceable 
natural resource, and that the economy of the entire State will suffer 
serious adverse effects i f  the environmental Impact resulting from the 



f u t u r e  l o c a t i o n  o f  major  f a c i l i t i e s  i s  n o t  c a r e f u l l y  assessed. For 
these reasons, ERTS-1 imagery was found t o  be most use fu l  i n  e x p l a i n i n g  
the  States p o s i t i o n  f n  regard  t o  p r o t e c t i n g  t h e  coas ta l  area. 

SUMMARY 

These a r e  o n l y  p r e l i m i n a r y  r e s u l t s  of  an on-going i r ~ v e ~ i l g a i i c ~  o f  
New Jersey 's  coas ta l  zone. Several  ca tego r i es  o f  ope ra t i ona l  l y  o r i e n t e d  
products  a re  be i ng  prepared by EARTHSAT f o r  S ta te  use. Some o f  these 
pruducts  have been exp la ined  i n  t he  p rev ious  sec t i ons .  Product develop- 
ment i s  a  cont inuous process and i s  responsive t o  t h e  needs o f  t h e  S ta te .  

EARTHSAT and t h e  NJDEP have recognized t h a t  ERTS-1 da ta  and t h e  
ana l ys i s  t h e r e o f  can l e a d  t o  t h e  development of  p r a c t i c a l  i n f o r m a t i o n  
products  t h a t  can go a  l o n g  way towards s o l v i n g  mzny e f  t h e  near term, 
r e a l  wor ld  problems o f  t h e  coas ta l  enviror 'ment.  
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